Gene discovery by microarray: identification of novel genes induced during growth factor-mediated muscle cell survival and differentiation.
Peptide growth factors regulate cell fate by activating distinct signal transduction pathways that ultimately influence gene expression. Insulin-like growth factors (IGFs) play central roles in controlling somatic growth and participate in skeletal muscle development and regeneration. In cultured muscle cells, IGF action is critical both for maintaining viability during the transition from proliferating to differentiating myoblasts and for facilitating differentiation. By contrast, platelet-derived growth factor (PDGF) can sustain cell survival but inhibits differentiation. Here we examine the genetic programs that accompany IGF and PDGF action in myoblasts. Through analysis of high-density oligonucleotide arrays containing approximately 36,000 mouse probe sets, we identify 90 transcripts differentially induced by IGF-I, including 28 muscle-specific genes and 33 previously unannotated mRNAs, and 55 transcripts specifically stimulated by PDGF, including 14 unknowns. Detailed study of one IGF-induced mRNA shows that it encodes a protein related to a recently characterized repulsive guidance molecule postulated to regulate neuronal targeting during development. Our results demonstrate the power of transcriptional profiling for gene discovery and provide opportunities for investigating new proteins potentially involved in different aspects of growth factor action in muscle.